Evidence for transformation-related increase in CTP synthetase activity in situ in human lymphoblastic leukemia.
To determine the role of the enzyme CTP synthetase (EC 6.3.4.2) in the synthesis in situ of CTP in normal and in malignant lymphoblastic cells, the metabolism of radiolabeled pyrimidine ribonucleosides was studied in proliferating normal T lymphocytes and was compared with that of proliferating MOLT-3 cell-line cells and differentiated (non-proliferating) MOLT-3 cells. Both the incorporation of [14C]uridine into UTP and CTP and the incorporation of [14C]cytidine in CTP, as well as the fluxes of these labeled nucleosides through the nucleotide pools into nucleic acids, were elevated in proliferating MOLT-3 cells compared to proliferating T lymphocytes. Furthermore, the conversion of UTP into CTP was enhanced in proliferating MOLT-3 cells compared to proliferating T lymphocytes, indicating a higher activity of CTP synthetase in the leukemic cells. In non-proliferating MOLT-3 cells, the pyrimidine ribonucleotide fluxes were decreased compared to proliferating MOLT-3 cells and proliferating T lymphocytes. However, the decreased ratio of uracil/cytosine ribonucleotides that was found in proliferating T lymphocytes and proliferating MOLT-3 cells compared to non-proliferating blood lymphocytes, was preserved in the differentiated MOLT-3 cells. Moreover, although the fluxes had decreased, most CTP was still synthesized by CTP synthetase in the differentiated MOLT-3 cells. Thus, the elevated activity of CTP synthetase in MOLT-3 cells was independent of the cell growth and maturation stage. We conclude that the increased activity of CTP synthetase is associated with the process of malignant transformation in MOLT-3 cells. Therefore, CTP synthetase offers an attractive target for selective therapy in human acute T-lymphoid leukemia.